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[Title of Document] SPECIFICATION 

[Title of the Invention] IMAGE DISPLAY SYSTEM 
[Claims] 

[Claim 1] An image display system for realizing a multiple monitor system, 
incorporating an input interface and an output interface, wherein there is provided: 

a data sending and receiving device which delivers and receives device 
information to and from image display devices connected to said input interface and said 
output interface, 

an identification processing device which analyzes and processes data acquired 
by said data sending and receiving devices, and 

a storage device which stores control information and specification information 
of said image display devices, and device addresses allocated to said image display 
devices. 

[Claim 2] An image display system according to claim 1, wherein said data 
sending and receiving device delivers and receives data according to a DDC (Display 
Data Channel) communication procedure. 

[Claim 3] An image display system according to claim 1 or 2, which uses 
manufacturers' serial numbers of said image display devices, asset management 
numbers of said image display devices, or arbitrarily allocated numbers allocated to said 
image display devices, as device addresses, and said data sending and receiving device 
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delivers and receives data using said device addresses. 

[Claim 4] An image display system according to any one of claims 1 to 3, 
wherein said identification processing device identifies whether image display devices 
are connected to an output interface, and identifies an operating state of the image 
display devices connected to the output interface, by using said data sending and 
receiving device. 

[Claim 5] An image display system according to any one of claims 1 to 4, 
wherein said identification processing device reads specification information from 
image display devices connected to an output interface by using said data sending and 
receiving device, extracts data common to its own specification data to edit its own 
specification data, and stores the edited specification data in said storage device. 

[Claim 6] An image display system according to any one of claims 1 to 5, 
wherein said identification processing device remotely controls image display devices 
connected to an output interface using said data sending and receiving device. 

[Claim 7] An image display system according to any one of claims 1 to 6, further 
provided with a response device which performs a responding process with respect to 
index control as performed in a multiple monitor environment using indexes, even when 
it is not physically connected to a host computer. 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an image display system for controlling image 
display in a multiple monitor environment. More specifically, it relates to an image 
display system for controlling image display when using a plurality of image display 
devices such as liquid crystal displays (LCD), CRTs, plasma displays (PDP), field 
emission displays (FED), digital micromirror devices (DMD), or the like which display 
image signals of a predetermined format used for personal computers (PC), workstations 
(WS) and the like. 
[0002] 

[Background Art] 

Heretofore, in PCs (or graphic cards) and image display devices, a 
communication system using signal lines in display signal cables, called DDC (Display 
Data Channel) has been used. Using this system, a PC operating system (OS) realizes 
a "plug and play (PnP)" function by which it can identify the optimal display frequency 
and resolution of an image display device automatically, and an image display system is 
realized in which a range of image display device adjustments, such as brightness, 
display position, and color, can be made remotely. Furthermore, in a communication 
method of an image display system using conventional DDC, remote control from a PC 
is only possible for an image display system connected directly to the image output 
terminal of a PC. This type of image display system is disclosed in Japanese 
Unexamined Patent Application, First Publication No. 2000-352962, and the like. 
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[Patent Reference 1] 

Japanese Unexamined Patent Application, First Publication No. 2000-352962 
(Figure 1, paragraph 0030, lines 1 to 1 1). 
[0003] 

[Problems to be Solved by the Invention] 

However, in an image display system as described in Japanese Unexamined 
Patent Application, First Publication No. 2000-352962, if a DDC communication line 
connected between a PC and image display devices is shared in a multiple monitor 
environment using indexes, since all image display devices respond to communication 
at the same time, communication failures such as bus collisions occur. Thus it is 
difficult for the PC to identify and control the image display devices individually. 
Furthermore, the PC acquires and interprets information about the recommended 
resolutions and the upper display frequency limits of the image display devices by DDC 
communication with the image display devices. However, even in a case where image 
display devices having different recommended resolutions and upper frequency limits 
are mixed in a multiple monitor environment using indexes, since the PC can output 
only one resolution and frequency at one time, it is necessary to acquire and interpret 
resolution and frequency information that satisfies the specifications of all of the image 
display devices. 
[0004] 

The present invention takes the above problems into consideration with an 
object of providing an image display system which enables remote control from a PC, 
and identification of optimal frequency and recommended resolution even in a multiple 
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monitor environment by using a communication system based on conventional DDC 
between a PC and image display devices, and between image display devices. 
[0005] 

[Means for Solving the Problems] 

To achieve the above object, an image display system of the present invention 
is an image display system for realizing a multiple monitor system, incorporating an 
input interface and an output interface, wherein there is provided: a data sending and 
receiving device which delivers and receives device information to and from image 
display devices connected to the input interface and the output interface, an 
identification processing device which analyzes and processes data acquired by the data 
sending and receiving devices, and a storage device which stores control information 
and specification information of image display devices, and device addresses allocated 
to the image display devices. Using such a construction, by image display devices 
communicating with each other in a multiple monitor environment, a PC can generate a 
display output with optimum frequency and refresh rate in a multiple monitor 
environment. 
[0006] 

Furthermore, in an image display system of the present invention, the data 
sending and receiving device delivers and receives data according to the DDC 
communication procedure. As a result, duplex communication is possible between a 
PC and a plurality of connected image display devices. Thus a user can use similar 
functions as conventional plug and play and remote control functions. 
[0007] 
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Moreover, an image display system of the present invention uses 
manufacturers' serial numbers of the image display devices, asset management numbers 
of the image display devices, or arbitrarily allocated numbers allocated to the image 
display devices, as device addresses, and the data sending and receiving device delivers 
and receives data using these device addresses. In this way, image data is transferred 
to later stage image display devices, and even in a case where a response is required to a 
DDC-CI command sent from a PC, since an image display device which received the 
signal appends a device address, it is possible to respond to the PC with required data. 
[0008] 

Furthermore, in an image display system of the present invention, the 
identification processing device identifies whether image display devices are connected 
to an output interface, and identifies an operating state of the image display devices 
connected to the output interface, by using the data sending and receiving device. As a 
result, it is possible to make all of the image display devices in a multiple monitor 
environment perform automatic adjustment functions, and use an adjustment function in 
one image display device to operate and adjust image display devices connected to it 
remotely, thus enabling remote control between only image display devices without 
using a PC. 
[0009] 

Furthermore, in an image display system of the present invention, the 
identification processing device reads specification information from image display 
devices connected to an output interface by using the data sending and receiving device, 
extracts data common to its own specification data to edit its own specification data, and 
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stores the edited specification data in the storage device. This enables a PC to generate 
a display output with optimum frequency and refresh rate in a multiple monitor 
environment. 
[0010] 

Moreover, in an image display system of the present invention, the 
identification processing device operates image display devices connected to an output 
interface remotely using the data sending and receiving device. This enables the 
connection states and power off/on states of image display devices to be identified, so 
that a PC can have a device for administrating the number of image display devices, and 
inform a user of problems such as the power of the image display device being turned 
off for some reason, or being cut off while connected. Thus it is possible to provide an 
easy to use image display system in a multiple monitor environment. 
[0011] 

Furthermore, an image display system of the present invention is further 
provided with a response device which performs a responding process with respect to 
index control as performed in a multiple monitor environment using indexes, even when 
it is not physically connected to a host computer. This enables index numbers to be set 
automatically, thus avoiding an operation to allocate index numbers to each of a 
plurality of image display devices, so that it is possible to provide an easy to use image 
display system in a multiple monitor environment. 
[0012] 

[Embodiments of the Invention] 

Hereunder is a detailed description of a number of embodiments of an image 
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display system of the present invention with reference to the figures. The image 
display system of the present invention is an improvement on an image display system 
for performing multiple display using index control, which is disclosed in Japanese 
Unexamined Patent Application, First Publication No. 2000-352962. 

[0013] 
First Embodiment 

FIG. 1 is a block diagram showing the structure of an image display system 
according to a first embodiment of the present invention. In the structure of the image 
display system shown in FIG. 1, a PC 10 containing a graphic function and a graphic 
card communicates with image display devices 1 1, 12 and 13 connected in series. 
Furthermore, the PC 10 is provided with an administration and control device 101 for 
administrating and controlling the graphic function or graphic card, and for sending and 
receiving data to and from the image display device 1 1 . The image display device 1 1 
comprises an input side data sending and receiving device 1 1 1, a device information 
storage device 1 12, an MPU identification processing device 1 13, an MPU storage 
device 1 14, and an output side data sending and receiving device 115. The image 
display device 12 and the image display device 13 have the same construction, but the 
reference symbols for each part are different from the part in display device 1 1 . The 
construction of the image display system shown in FIG. 1 shows the characteristics of 
an image display system in a multiple monitor environment wherein a signal from the 
PC 10 is processed by each of the image display devices 11,12 and 13, and reaches the 
image display device 13 last. 
[0014] 
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Next is a description of the operation of the image display system shown in FIG. 
1. The MPU storage device 1 14 in the image display device 1 1 stores adjustment 
information of the image display device 1 1 and a unique number allocated to the device. 
The MPU identification processing device 113 acquires and retains the unique device 
number stored in the MPU storage device 1 14. The unique device number refers to a 
manufacturer's serial number stored when the image display device 1 1 was 
manufactured, an asset management number stored by a user of the image display 
device 1 1, or an individual device number arbitrarily allocated by the user of the image 
display device 1 1 . Hereunder, the unique device numbers are designated device 
addresses. 

[0015] 

Furthermore, the MPU identification processing device 113 acquires device 
information or the device address from a device information storage device 122 or an 
MPU identification processing device 123 in the image display device 12 according to 
the DDC communication protocol, using the output side data sending and receiving 
device 115. The device information storage device 122 stores the resolution and 
refresh rate that the image display device 12 can display, a vendor code allocated by 
manufacturer, the device name, the manufacturers' serial number, and the like, referred 
to as EDID (Extended Display Identification Data), and the MPU identification 
processing device 1 1 3 in the image display device 1 1 acquires this device information 
from the image display device 12. 
[0016] 

Moreover, the MPU identification processing device 113 acquires EDID stored 
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in the device information storage device 1 12, compares it with the EDID acquired from 
the image display device 12, extracts common data associated with image display such 
as display resolution, refresh rate and the like, and stores the extracted data in the device 
information storage device 1 12 as common EDID data of the image display device 1 1 
and the image display device 12. 
[0017] 

A similar operation is performed in the image display devices 12 and 13. The 
image display device 12 can acquire information from the image display device 13 
connected to an output side data sending and receiving device 125. Since the image 
display device 13 connected last has no other device with which to perform DDC 
communication, it determines that there is no image display device on its output side 
data sending and receiving device 135. 
[0018] 

Here, when the above-described operation is performed in order of the image 
display device 13— ► the image display device 12— > the image display device 1 1, the 
optimal EDID in a multiple monitor environment where the three image display devices 
11,12 and 13 shown in FIG. 1 are connected is stored in the device information storage 
device 1 12 in the image display device 1 1 connected directly to the PC 10. 
[0019] 

Next, a communication system between the image display devices 11,12 and 
13 will be described. Firstly, the method for the PC 10 to acquire the EDID by DDC is 
the same as in a conventional communication system. Data delivery between the PC 
10 and the image display device 1 1 is performed according to the DDC communication 
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protocol, by the administration and control device 101 of the PC 10 and the input side 
data sending and receiving device 1 1 1 of the image display device 11, and the 
administration and control device 101 acquires the EDID stored in the device 
information storage device 1 12. Since the EDID acquired by the administration and 
control device 101 of the PC 10 is the EDID extracted from each of the image display 
devices 11,12 and 13 and stored in the aforementioned procedure, the PC 10 acquires 
the information as common EDID in a multiple monitor environment. 
[0020] 

FIG. 2 is an explanatory diagram showing the flow of EDID processing 
performed by the image display system shown in FIG. 1 ; the part (a) being a diagram 
showing connections between a PC and a plurality of image display devices, and the 
part (b) showing a procedure for acquiring EDID. That is, FIG 2 shows the process 
from where EDID is extracted and stored from the three image display devices 11,12 
and 13 with different resolutions and refresh rates sequentially, to where the PC 10 
acquires the common EDID. 
[0021] 

Describing the process for obtaining the EDID in simple terms following the 
processing procedure of the part (b) of FIG. 2, since there is no image display device 
connected on the output side, the image display device 1 3 has no acquired EDID data, 
so it sends its own EDID to the image display device 12 unchanged (step SI). The 
image display device 12 compares the EDID acquired from the image display device 13 
with its own EDID, extracts common EDID, and sends the image display device 11 the 
common EDID of the image display device 12 and the image display device 13 as 
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common EDID (step S2). The image display device 1 1 compares the EDID acquired 
from the image display device 12 with its own EDID, extracts common EDID, and 
sends it to the PC 10 as common EDID of the image display device 1 1, the image 
display device 12 and the image display device 13 (step S3). As a result, the PC 10 
identifies the obtained EDID as common EDID of the image display device 1 1, the 
image display device 12 and the image display device 13, and outputs a signal with a 
resolution and refresh rate optimized to this multiple monitor environment to the PC 10 
(step S4). 

[0022] 

Next is a description of the method for the PC 10 to control the image display 
devices using DDC, referred to as DDC-CI (Display Data Channel Command Interface). 
This method of controlling image display devices by DDC-CI is performed using 
DDC-CI commands similar to those used in a typical conventional communication 
system with a device address of the present invention appended. In addition, the PC 10 
must know the device addresses allocated to the image display devices 11,12 and 13. 
However, assuming that it has already acquired the device addresses, the method of 
controlling the image display device 13 will be described using the block diagram of the 
image display system shown in FIG. 1 and the flow chart of FIG. 3. 
[0023] 

FIG. 3 is a flow chart showing the flow of command analysis processes 
associated with device control in the image display system shown in FIG. 1 . A 
DDC-CI command with the device address of the image display device 13 appended is 
sent from the administration and control device 101 of the PC 10 to the image display 
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device 1 1 . Then, in the image display device 1 1 , the MPU identification processing 
device 1 13 receives this DDC-CI command using the input side data sending and 
receiving device 111, and analyzes the received command. 
[0024] 

At this time, the MPU identification processing device 1 13 of the image 
display device 1 1 determines whether the received command has a device address 
appended or not (step SI 1). Here, if a device address is not appended, the received 
command is executed (step SI 2). If a device address is appended, it is determined 
whether it matches the device address of the image display device 1 1 or not (step SI 3), 
and if it matches its own device address, the device address appended to the command is 
deleted, and then the received command is executed (step SI 4). On the other hand, if 
it does not match its own device address, it is determined whether or not it matches the 
device address of the output side data sending and receiving device 115 of the image 
display device 1 1 (step SI 5). Here, if it matches the device address on the output side, 
the device address is deleted from the command (step SI 6), and if it does not match the 
device address on the output side, the command is sent to the output side data sending 
and receiving device 1 15 with no change (step SI 7). 
[0025] 

In this command analysis processes, since the device address in the command 
is different from the device address of the image display device 11, and also different 
from the device address of the image display device 12, the MPU identification 
processing device 1 13 sends the command to the image display device 12 in the 
processing of step SI 7 using the output side data sending and receiving device 115. 
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[0026] 

Furthermore, the image display device 12 receives DDC-CI commands using 
the input side data sending and receiving device 121, and the MPU identification 
processing device 123 performs command analysis processes as shown in the flow chart 
of FIG. 3 on the received DDC-CI command similarly to the above description. 
[0027] 

In step S16 of the command analysis processes shown in FIG. 3, in the case 
where the device address in the command is different from the device address of the 
image display device 12, but matches the device address of the image display device 13, 
processing to generate a command with the device address deleted from the DDC-CI 
command is performed, and processing to send the command to the image display 
device 13 is performed in step SI 6, using the output side data sending and receiving 
device 125 of the image display device 12. 
[0028] 

Furthermore, in the image display device 13, an MPU identification processing 
device 133 receives this DDC-CI command using an input side data sending and 
receiving device 131, and performs command analysis processes as shown in the flow 
chart of FIG. 3 on the received command similarly to the above description. In 
command analysis processes in the image display device 13, since there is no device 
address in the DDC-CI command, it is determined to be a communication system using 
conventional DDC, and the DDC-CI command is executed with no change as shown in 
the processing from step SI 1 to step SI 2. 
[0029] 
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FIG. 4 is an explanatory diagram of a case where the image display system 
shown in FIG. 1 performs command analysis processes associated with device control; 
(a) being a diagram of the connections between a PC and a plurality of image display 
devices, (b) showing a flow of DDC-CI data setting commands, and (c) showing a flow 
of DDC-CI data acquisition commands. That is, this figure shows an example wherein 
the image display system performs command analysis processes of a DDC-CI command 
with a device address appended in the first embodiment. 
[0030] 

As shown in the part (a) of FIG. 4, in the case where the PC 10 and the image 
display devices 11,12 and 13 are connected in series, the flow of DDC-CI data setting 
commands as shown in the part (b) in the figure is as follows. Firstly, if the PC 10 
appends the device address of the image display device 13, sets the "BRIGHT value" to 
"128", then transfers it to the image display device 1 1 (step S21), this information is 
further transferred to the image display device 12 (step S22), and after confirming that it 
matches the device address of the device connected, it is transferred to the image display 
device 13 with the device address being deleted (step S23), and the "BRIGHT value" in 
the image display device 13 is set to "128" (step S24). 
[0031] 

Furthermore, the flow of DDC-CI data acquisition commands as shown in the 
part (c) of FIG. 4 is as follows. Firstly, if the PC 10 appends the device address of the 
image display device 13, and requests the "BRIGHT value" from the image display 
device 1 1 (step S3 1), this information is transferred to the image display device 12 (step 
S32). Since it matches the device address of the device connected, it is transferred to 
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the image display device 13 with the device address being deleted (step S33). Then, 
when the image display device 13 responds to the image display device 12 with the 
"BRIGHT value" (step S34), since it is a response from the connected device, the image 
display device 12 appends the device address, and transfers it to the image display 
device 1 1 (step S3 5). This information is transferred from the image display device 1 1 
to the PC 10 (step S36), and the PC 10 acquires the "BRIGHT value" of the image 
display device 13. In this manner, when the PC 10 requests the "BRIGHT value" from 
the image display device 1 1, it is transferred to the image display device 12, so that even 
in a case where a response is required to a DDC-CI command sent from the PC 10, since 
the image display device which received the command appends a device address, it is 
possible to respond to the PC 10. 
[0032] 

According to the operation of the first embodiment of an image display system 
as described above, image display devices communicate with each other in a multiple 
monitor environment. Thus a PC can generate a display output with optimum 
frequency and refresh rate in a multiple monitor environment. Furthermore, since 
duplex communication is possible between a PC and a plurality of connected image 
display devices, a user can use similar functions as conventional plug and play and 
remote control. Moreover, such functions can be realized by software processing 
without adding and changing hardware on the PC side. 

[0033] 
Second Embodiment 

FIG. 5 is a diagram showing a device control procedure of an image display 
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system according to a second embodiment of the present invention; the part (a) showing 
the connection state of the image display system, and the part (b) showing a flow of 
power off processing of the image display devices. As shown in the part (a), a PC 50 
and image display devices 51,52 ... 5n are connected in series. Furthermore, as 
shown in the part (b), step S41 shows a flow of the operation of the image display 
device 51, step S42 shows a flow of the operation of the image display device 52, and 
step S43 shows a flow of the operation of the image display device 5n. When the 
power of the image display device 5 1 is off, the power of the image display devices 52 
. . . 5n can also be turned off automatically. 
[0034] 

Hereunder is a description of the power off operation of the image display 
devices 5 1 , 52 ... 5n in FIG. 5. Firstly, as shown in step S41 , when a user of the image 
display system turns the power switch of the image display device 51 off, an MPU 
identification processing device (not shown in the figure) in the image display device 5 1 
detects that the power switch is turned off, and sends a device power switch off control 
command to the image display device 52 connected to an output side data sending and 
receiving device (not shown in the figure) by a communication system using DDC. 
Furthermore, after confirming that the image display device 52 has received the 
command, processing is performed to turn off the power of the image display device 5 1 . 
As a result, the power of the image display device 5 1 is turned off. At this time, the 
operating power of the MPU identification processing device is also turned off. 
[0035] 

Subsequently, as shown in step S42, when an MPU identification processing 
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device (not shown in the figure) in the image display device 52 receives a device power 
off control command from the image display device 51, it sends the device power off 
control command to the image display device 5n connected to an output side data 
sending and receiving device (not shown in the figure) by a communication system 
using DDC, and after confirming that the command is received, processing is performed 
to turn off the power of the image display device 52. As a result, the power of the 
image display device 52 is turned off. At this time, the operating power of the MPU 
identification processing device is also turned off. 
[0036] 

In this manner, all of the image display devices connected repeat the same 
operation as the image display device 52, and finally as shown in step S43, an MPU 
identification processing device (not shown in the figure) in the n-th image display 
device 5n receives a device power off control command from the immediately prior 
image display device, and performs processing to turn off the power of the image 
display device 5n. As a result, the power of the image display device 5n is turned off, 
and the power of all of the image display devices in a multiple monitor environment are 
turned off. At this time, the operating power of the MPU identification processing 
device is also turned off. Accordingly, a user can turn off the power of other image 
display devices automatically by turning off the power of only one image display device. 
[0037] 

The above-described operation concerns turning the power off of image display 
devices. By using similar methods, it is possible to make all of the image display 
devices in a multiple monitor environment perform automatic adjustment functions, and 
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use an adjustment function in one image display device to operate and adjust image 
display devices connected to it remotely. Thus it is also possible to provide a system 
that can be controlled remotely between only image display devices without using a PC. 

[0038] 
Third Embodiment 

FIG. 6 is a block diagram showing the structure of an image display system 
according to a third embodiment of the present invention. That is, FIG. 6 shows a 
structure of an image display system, which has a communication system of the present 
invention added to the image display system in Japanese Unexamined Patent 
Application, First Publication No. 2000-352962. In this image display system, in 
addition to an image signal input terminal 62, an image signal output terminal 63, an 
image signal receiving device 60, an image signal output device 61, an index 
discrimination device 64, an index identification device 65, an image display device 
address setting device 66, a frame selection device 67, an image storage device 68, and 
an image display device 69, there is further added a control information identification 
device 6 A, a device control device 6B, an input side communication device 6C, and an 
output side communication device 6D. 
[0039] 

The image signal input terminal 62 receives an image signal in which an index 
signal is added in place of part of the image signal, and vertical and horizontal 
synchronization signals synchronized with this image signal, as a composite signal. 
Part of the image signal input to the image signal input terminal 62 is output outside the 
image display system by the image signal output terminal 63. The image signal 
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receiving device 60 receives a composite signal containing an image signal comprising a 
plurality of image frames, a synchronization signal corresponding to the image signal, 
and an index signal that is added in place of part of the image signal to an arbitrary 
image frame of the image signal, separates the image signal, the synchronization signal 
and the composite signal from the received composite signal, and outputs them. Part 
of the image signal input to the image signal receiving device 60 is output externally by 
the image signal output device 61. 
[0040] 

The index discrimination device 64 discriminates an index signal from an 
effective display region signal and image signal, and outputs the discriminated index 
signal. The index identification device 65 outputs a frame selection signal for selecting 
an image frame contained in the image signal, based on the index signal output from the 
index discrimination device 64, and the image display device address of its own image 
display device output from the image display device address setting device 66. The 
image display device address setting device 66 outputs an image signal display device 
address established for its own image display device. The frame selection device 67 
selects an image frame contained in the image signal based on a frame selection signal 
output from the index identification device 65. The image storage device 68 stores an 
image signal corresponding to the image frame output from the frame selection device 
67. The image display device 69 displays an image signal corresponding to the image 
frame extracted from the image storage device 68. 
[0041] 

Furthermore, the control information identification device 6A, which is added 
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in the present invention, acquires control information from the index signal of the index 
identification device 65. Moreover, the device control device 6B acquires control 
information from the index signal, analyzes information obtained by the input and 
output communication control of the input side communication device 6C and output 
side communication device 6D, and controls the address setting of the image display 
device address setting device 66 and a range of settings in the image display device. 
Furthermore, the input side communication device 6C is a communication device using 
DDC on the input side, and the output side communication device 6D plays a role as a 
communication device using DDC on the output side. In addition, 6E denotes a DDC 
input terminal, and 6F denotes a DDC output terminal. 
[0042] 

A description of the operation of the block section constructed in Japanese 
Unexamined Patent Application, First Publication No. 2000-352962 is omitted, and the 
operation of the block section added in the present invention will be described. Device 
control information contained in the index signal is extracted in the control information 
identification device 6A, and this device control information Da is read by the device 
control device 6B. This device control information Da is either control information 
used to set an image display device address, or request data from the PC outputting the 
index signal to acquire display position, expansion, color, or stored data, for instance. 
The data is analyzed to determine what method should be used to process the data in the 
device control device 6B, and the request from the PC is processed using the control 
device in the image display device. 
[0043] 
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Furthermore, as a result of analyzing the device control information Da, the 
device control device 6B converts data that requires a response to the PC into Di, and 
converts data to be passed to another image display device into Do. In addition, the 
data is delivered using the input side communication device 6C or the output side 
communication device 6D. This data delivery is realized by the image display devices 
communicating with each other even in a multiple monitor environment as described in 
the first embodiment. 
[0044] 

According to the third embodiment of an image display system, remote control 
of image display devices by indexes is realized. Moreover it is possible to respond to a 
PC with remote control results, adjustment values in the image display devices, status 
information of the image display devices, or the like, so that it is possible for a user to 
use the system satisfactorily even in a multiple monitor environment using indexes. 

[0045] 
Fourth Embodiment 

FIG. 7 shows the structure and operation flow of an image display system 
according to a fourth embodiment of the present invention. That is, this figure shows 
an overview of an image display system using a communication system applied to the 
present invention, and its operation flow. A PC 70 incorporating a device for reading 
EDID data by DDC, and an image display device control device, called DDC-CI, 
serially connects image display devices 71, 72 and 73 incorporating a communication 
system applied to the present invention. Furthermore, 7A, 7B and 7C show the states 
of monitored conditions such as not connected, power off, and power on, of the image 
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display device 73. 
[0046] 

Firstly, in a state (see 7A) in which the image display device 73 is not 
connected, since the image display device 72 cannot read EDID data from its output side 
terminal, it detects that no image display device is connected on the output side due to 
having no response to a DDC-CI image display device command. In the case where 
the image display device 71 requests information about the connection state from the 
image display device 72, it is informed that connection is only made to the image 
display device 72. Furthermore, in the case where the PC 70 requests information 
about the connection state from the image display device 71, it is informed that 
connection is only made to the image display device 72. As a result, the PC 70 can 
determine that the image display device 71 and the image display device 72 are 
connected, and that the power is on to the two devices. 
[0047] 

Next, in a state in which the image display device 73 is connected, but the 
power is off as shown in 7B, the image display device 72 can acquire the EDID data of 
the image display device 73, but detects that the power of the image display device 73 is 
off since there is no response to a DDC-CI image display device control command. In 
the case where the image display device 71 requests information about the connection 
state from the image display device 72, it is informed that the power of the image 
display device 73 is off, and in the case where the PC 70 requests information about the 
connection state from the image display device 71, it is informed that the power of the 
image display device 73 is off. As a result, it is determined that the image display 
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devices 71, 72 and 73 are connected to the PC 70, that the power is on to the image 
display devices 71 and 72, and that the power of the image display device 73 is off. 
[0048] 

Furthermore, in a state in which the image display device 73 is connected, and 
the power is on as shown in 7C, since the image display device 73 cannot read EDID 
data from its output side terminal, and there is no response to a DDC-CI image display 
device command, it detects that no image display device is connected to the output side. 
At this time, in the case where the image display device 72 requests information about 
the connection state from the image display device 73, it is informed that connection is 
only made to the image display device 73. Furthermore, in the case where the image 
display device 71 requests information about the connection state from the image 
display device 72, it is informed that connection is only made to the image display 
device 73. Moreover, in the case where the PC 70 requests information about the 
connection state from the image display device 71, it is informed that connection is only 
made to the image display device 73 similarly. As a result, it is determined that the 
image display devices 71 , 72 and 73 are connected to the PC 70, and that the power is 
on to the image display devices 71, 72 and 73. 
[0049] 

According to the image display system of the fourth embodiment, the 
above-described operations enable the connection states and power off/on states of each 
of the image display devices 71, 72 and 73 to be identified, so that the PC 70 can have a 
device for administrating the number of image display devices, and inform a user of 
problems such as the power of an image display device being turned off for some reason, 
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or being cut off while connected. Thus it is possible to provide an easy to use image 
display system in a multiple monitor environment. 

[0050] 
Fifth Embodiment 

FIG. 8 shows the structure and operation flow of image display systems 
according to a fifth embodiment of the present invention; the part (a) being a structural 
diagram of the connections of the image display system before setting index numbers, 
the part (b) being a flow chart showing an index number setting procedure, and the part 
(c) being a structural diagram of the connections of the image display system after 
setting index numbers. That is, this figure shows schematically an image display 
system in which the image display system described in Japanese Unexamined Patent 
Application, First Publication No. 2000-352962 has a communication system of the 
present invention added, and its operation flow. 

[0051] 

As shown in the part (a) of FIG. 8, before setting index numbers, a PC 80 is 
connected to n image display devices 81, 82 ... 8n with all of the index numbers being 0. 
Furthermore, as shown in the part (c), after setting index numbers, the PC 80 is 
connected to n image display devices 81, 82 ... 8n with respective index numbers 1, 2 
. . . n. Moreover, the flow chart of the part (b) shows a process by which the index 
numbers are allocated by commands. 
[0052] 

In this image display system, the PC 80 contains, and administrates, a plurality 
of pages, and generates a composite signal containing an index signal assigned to each 
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page. Furthermore, an image display device can determine, from a received index 
signal, whether a signal is for it to display or not, and can display the signal, and since 
the image display devices 8 1 , 82 . . . 8n have different numbers, they can display 
different images. Numbers of image display devices, which are necessary to display 
different images, are set by an automatic setting method using a communication system 
of the present invention. Hereunder is a description of such an automatic setting 
method using the flow chart of the part (b) of FIG. 8. 
[0053] 

The initial state of the image display system is such that none of the image 
display devices 81 , 82 ... 8n has a device address (that is index number) allocated, and 
the image display devices 81, 82 ... 8n all display image signals output from the PC 80. 
[0054] 

Here, in order to set index numbers automatically, the PC 80 firstly sends 
automatic index number setting commands to the image display devices 81, 82 ...8n 
using index numbers (step S5 1 ). In this manner, n image display devices 81,82 . . . 8n 
receive an automatic index number setting command, and the image display device 81 
connected at the closest location to the PC 80 among the n devices acquires index 
number 1 and is set to the index number 1 . Furthermore, using DDC, a command is 
sent for setting the image display device 82 to index number 2 (step S52). Regarding 
whether the image display device 8 1 itself is the image display device connected at the 
closest location to the PC 80, or not, since image display devices of the present 
invention have mutual communication devices between them as described in the above 
embodiments, then this can be determined by checking communication data 
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communicated between only image display devices not arriving on the input side of the 
image display device, or by checking how many image display devices are connected on 
the output side. 
[0055] 

Next, the image display device 82 acquires index number 2 and is set to the 
index number 2, and furthermore, sends a command using DDC to set an image display 
device connected on its output side, to a number that is the index number allocated to 
itself plus one (step S53). Repeating a similar operation, the image display device 8n 
acquires index number n and is set to the index number n, and terminates automatic 
index number setting since there is no image display device connected on its output side 
(step S54). As a result, different index numbers are set to n image display devices 81, 
82 . . .8n, as shown in the part (c) of FIG. 8. 
[0056] 

Using the operations as described above, it is possible to set index numbers 
automatically, thus avoiding an operation to set index numbers to each of a plurality of 
image display devices, so that it is possible to provide an easy to use image display 
system in a multiple monitor environment. 
[0057] 

The embodiments as described above are examples to explain the present 
invention, but the present invention is not limited to the above-described embodiments, 
and various modifications are possible within the scope of the gist of the invention. 
For example, in the above-described embodiments, an automatic number setting method 
is described which uses device control information in an index signal, according to the 
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invention in Japanese Unexamined Patent Application, First Publication No. 
2000-352962. However, the present invention is not limited to this, and even in a case 
where a PC sends an automatic number setting command using DDC-CI, automatic 
setting can be performed similarly by image display devices communicating between 
each other. 
[0058] 

[Advantages of the Invention] 

As described above, according to an image display system of the present 
invention, image display devices communicate with each other in a multiple monitor 
environment. Thus a PC can generate a display output with optimum frequency and 
refresh rate in a multiple monitor environment. Furthermore, since duplex 
communication is possible between a PC and a plurality of connected image display 
devices, a user can use similar functions as conventional plug and play and remote 
control. Moreover, such functions can be realized by software processing without 
adding and changing hardware on the PC side. 
[0059] 

Furthermore, according to an image display system of the present invention, 
not only is it possible to turn the power of image display devices on and off, but using 
similar methods enables all of the image display devices in a multiple monitor 
environment to perform automatic adjustment functions, and use an adjustment function 
in one image display device to operate and adjust image display devices connected to it 
remotely, thus providing an image display system allowing remote control between only 
image display devices without using a PC. 
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[0060] 

Moreover, according to an image display system of the present invention, the 
above-described operations enable the connection states and power off/on states of 
image display devices to be identified, so that a PC can have a device for administrating 
the number of image display devices, and inform a user of problems such as the power 
of an image display device being turned off for some reason, or being cut off while 
connected. Thus it is possible to provide an easy to use image display system in a 
multiple monitor environment. 
[0061] 

Furthermore, according to an image display system of the present invention, it 
is possible to allocate index numbers automatically, thus avoiding an operation to 
allocate index numbers to each of a plurality of image display devices, so that it is 
possible to provide an easy to use image display system in a multiple monitor 
environment. 

[Brief Description of the Drawings] 

[Fig. 1] Block diagram showing the structure of an image display system 
according to a first embodiment of the present invention. 

[Fig. 2] Explanatory diagram showing a flow of EDID processing performed by 
the image display system shown in FIG. 1, and the part (a) being a diagram showing 
connections between a PC and a plurality of image display devices, and the part (b) 
showing an EDID acquisition procedure. 

[Fig. 3] Flow chart showing a flow of command analysis processes associated 
with device control in the image display system shown in FIG. 1 . 



30 



[Fig. 4] Explanatory diagram of a case where the image display system shown in 
FIG. 1 performs command analysis processing associated with device control; the part 
(a) being a diagram of connections between a PC and a plurality of image display 
devices, the part (b) showing a flow of DDC-CI data setting commands, and the part (c) 
showing a flow of DDC-CI data acquisition commands. 

[Fig. 5] Diagram showing a device control procedure in an image display system 
according to a second embodiment of the present invention; the part (a) showing the 
connection state of the image display system, and the part (b) showing a flow of power 
off processing of the image display devices. 

[Fig. 6] Block diagram showing the structure of an image display system 
according to a third embodiment of the present invention. 

[Fig. 7] Diagram showing the structure and operation flow of an image display 
system according to a fourth embodiment of the present invention. 

[Fig. 8] Diagram showing the structure and operation flow of an image display 
system according to a fifth embodiment of the present invention; the part (a) being a 
structural diagram of the connections of the image display system before setting index 
numbers, the part (b) being a flow chart showing an index number setting procedure, 
and the part (c) being a structural diagram of the connections of the image display 
system after index number setting. 

[Description of the Symbols] 
10,50,70,80 PC 

1 1, 12, 13, 51, 52 to 5n, 71, 72, 73, 81, 82 to 8n image display device 
101 administration and control device 
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111, 121, 131 input side data sending and receiving device 

1 12, 122, 132 device information storage device 

113, 123, 133 MPU identification processing device 

1 1 4, 1 24, 1 34 MPU storage device 

115, 125, 135 output side data sending and receiving device 

62 image signal input terminal 

63 image signal output terminal 

60 image signal receiving device 

61 image signal output device 

64 index discrimination device 

65 index identification device 

66 image display device address setting device 

67 frame selection device 

68 image storage device 

69 image display device 

6A control information identification device 

6B device control device 

6C input side communication device 

6D output side communication device 
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[Title of Document] ABSTRACT OF THE INVENTION 
[Abstract] 

[Problems to be Solved] To enable remote control from a PC, and identification of 
optimal frequency and recommended resolution even in a multiple monitor environment 
by using a specific communication system. 

[Means for Solving the Problems] The MPU storage device 1 14 stores a device address 
of the image display device 1 1 and the MPU identification processing device 113 
acquires and retains the device address stored in the MPU storage device 114. The 
MPU identification processing device 113 acquires the device address from the device 
information storage device 122 or the MPU identification processing device 123 
according to the DDC communication protocol, using the output side data sending and 
receiving device 115. The device information storage device 122 stores EDID, and the 
MPU identification processing device 113 acquires the EDID stored in the device 
information storage device 122, and compares it with EDID obtained from the image 
display device 12, so as to extract common data which is stored as common EDID data 
between the image display devices 1 1 and 12 in the device information storage device 
112. 



[Selected Figure] Fig. 1 
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